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(54) DISCHARGE LAMP AND LAMP APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high pressure vapor discharge 
lamp and its apparatus being able to prevent wire disconnection due to 
oxidization, etc., of the welded part or the like of wiring members, to 
attain a longer life of the lamp and to reduce the defective rate while the 
lamp power is increased and the reflector is down-sized. 
SOLUTION: The lamp comprises a luminescent material including light- 
emission tube where a pair of electrodes are opposingly arranged inside, 
a discharge lamp equipped with a pair of the sealing portions extended 
from the light-emission tube, a reflector reflecting the light emitted by 
the discharge lamp, a transparent member covering the reflector opening 
and accommodating the discharge lamp in the space with the reflector, 
excessive temperature rise restraining means to restrain the 
temperature rise at the welded points of the wiring members electrically 
connected to the discharge lamp electrodes. 
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(54) DISCHARGE LAMP AND LAMP APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high pressure vapor 
discharge lamp and its apparatus being able to prevent wire 
disconnection due to oxidization, etc., of the welded part or the 
like of wiring members, to attain a longer life of the lamp and to 
reduce the defective rate while the lamp power is increased and 
the reflector is down-sized. 

SOLUTION: The lamp comprises a luminescent material 
including light- emission tube where a pair of electrodes are 
opposingly arranged inside, a discharge lamp equipped with a 
pair of the sealing portions extended from the light-emission 
tube, a reflector reflecting the light emitted by the discharge 
lamp, a transparent member covering the reflector opening and 
accommodating the discharge lamp in the space with the 
reflector, excessive temperature rise restraining means to 
restrain the temperature rise at the welded points of the wiring 
members electrically connected to the discharge lamp 
electrodes. 




lO 

n 

12 

22 



2a* JU »jfctt 



LEGAL STATUS 

[Date of request for examination] 30.1 1 .2000 

[Date of sending the examiner s decision of 

rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 3330134 



http://wwwl 9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAJzaqX4DA41 3222976P1 .htm 



3/29/2006 



JP,2001-222976,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The discharge lamp equipped with the closure section of the pair which extends from the arc tube 
with which the electrode of a pair countered and has been arranged in tubing with which photogene is 
enclosed, and said arc tube, The reflecting mirror which reflects the light which said discharge lamp emitted, 
and the transparence member which covers opening of said reflecting mirror and holds said discharge lamp 
in the space between said reflecting mirrors, Lamp equipment possessing a fault temperature up control 
means to control the temperature rise of the welding part of the wiring member electrically connected to the 
electrode of said discharge lamp. 

[Claim 2] The closure section of said discharge lamp is lamp equipment according to claim 1 which is foil 
closure structure. 

[Claim 3] Lamp equipment according to claim 1 with which the interior of said reflecting mirror which 
holds said discharge lamp, and said transparence member is sealed airtightly. 

[Claim 4] The closure section of said pair is lamp equipment according to claim 1 with which it has 
mutually different die length, and said fault temperature up control means comes to arrange said closure 
section of the longer one said closure section of the shorter one to said transparence member side at the pars- 
basilaris-ossis-occipitalis side of said reflecting mirror. 

[Claim 5] Lamp equipment according to claim 4 with which the edge of said closure section arranged at said 
transparence member side is located near said transparence member. 

[Claim 6] Said fault temperature up control means is lamp equipment according to claim 1 which is a 
conductive-heat means to conduct the heat of said closure section arranged at said transparence member side 
on the outside of lamp equipment. 

[Claim 7] Said fault temperature up control means is lamp equipment according to claim 1 with which it 
comes to unite with said transparence member said closure section arranged at said transparence member 
side. 

[Claim 8] Said fault temperature up control means is lamp equipment according to claim 1 which the point 
of said closure section arranged at said transparence member side comes to project on the outside of said 
transparence member. 

[Claim 9] Lamp equipment according to claim 6 to 8 which possesses further a cooling means to remove the 
heat conducted on the outside of lamp equipment. 

[Claim 10] It is the discharge lamp which is equipped with the arc tube with which the electrode of a pair 
countered and has been arranged in tubing with which photogene is enclosed, and the closure section of the 
pair which extends from said arc tube, and has the die length from which the closure section of said pair 
differs mutually. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention has the discharge electrode of the pair which counters the interior of 
an arc tube, and relates to the lamp equipment with which the discharge lamp with which mercury, rare gas, 
etc. were enclosed, and such a discharge lamp were built into the interior of a reflecting mirror, and were 
constituted. This lamp equipment is used as the light source for for example, image projectors etc. 
[0002] 

[Description of the Prior Art] Conventionally, the lamp equipment which prepared discharge lamps, such as 
a high-pressure mercury vapour discharge lamp, in the concave surface-like reflecting mirror is used as the 
light source for for example, image projectors etc. Power is supplied through the wiring member which was 
enclosed with the closure section by which the discharge lamp was prepared in the interior of an arc tube at 
the both sides of an arc tube in order to keep the interior of an arc tube airtight to the discharge electrode 
which mercury, rare gas, etc. enclose and consist of while having the discharge electrode of the pair which 
counters, and was connected by welding etc. Moreover, by being set up comparatively short and making an 
arc with the short arc length (short arc) form, the distance between discharge electrodes can supply incident 
light to predetermined optical system efficiently, and can project a bright image now on a screen. 
[0003] The above discharge lamps have the description that an arc tube becomes an elevated temperature 
very much at the time of lighting actuation. Specifically with a short arc high-pressure mercury vapour 
discharge lamp with lamp power common [ 100 - 150W class ], the maximum temperature (tube wall inside 
side of the arc tube upper part) of an arc tube becomes about 900-1,000 degrees C. Moreover, although the 
temperature of the closure section is also lower than about 500 degrees C, i.e., the above-mentioned 
maximum temperature, it becomes an elevated temperature considerably too. Then, the wiring member 
allotted to closure circles consists of refractory metals, such as molybdenum. However, when the 
temperature of this closure section rises too much, the oxidation corrosion of the weld of the wiring member 
closure circles and near the closure section progresses, it results in an open circuit, and there is a possibility 
that a lamp may be un-switching on the light. So, in the usual projector, a cooling fan is formed in a body 
and too much temperature rise of a discharge lamp or a reflecting mirror is controlled. In addition, in order 
to prevent the open circuit by oxidation of the weld of the above wiring members etc., it is desirable for it to 
be possible to set up as a standard the temperature (350 degrees C) indicated by ,f IEC(Electrotechnical 
International Commission) 60357 Tungsten halogen lamps" which is the convention about a halogen lamp, 
and " JIS(Japanese Industrial Standards) C 7527 tungsten halogen lamp" in the temperature of the above- 
mentioned weld, and to hold down that it is high to 400-degree-C or less extent. 

[0004] Moreover, the discharge lamp also has the description that the pressure inside an arc tube becomes 
high pressure very much at the time of lighting actuation. Specifically, the pressure inside an arc tube 
(working pressure) reaches near the 200 atmospheric pressures as mentioned above in a discharge lamp with 
lamp power common [100-1 SOW class ]. For this reason, when an arc tube is damaged at the time of 
lighting of a lamp, a loud explosive sound tends to carry out or the piece of glass tends to disperse. That 
scattering of such an explosive sound or the piece of glass arises becomes the factor which reduces 
commodity value, when applied for example especially to a projector for home use. Then, a front windshield 
closes opening of a reflecting mirror and many lamp equipments which reduced scattering of an explosive 
sound or the piece of glass are used. Here, if a perfect closed space is formed among them with a reflecting 
mirror and a front windshield, the temperature rise of a discharge lamp will become remarkable. On the 
other hand, if notching etc. is prepared in a reflecting mirror or a front windshield and the open air is 
circulated inside in order to cool a discharge lamp, it is difficult to reduce sharply the explosive sound at the 
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time of an arc tube being damaged, or to prevent certainly scattering of the piece of glass, and the dispelling 
emission of mercury vapour. 

[0005] Moreover, the demand to a raise in the brightness of a projection image or the miniaturization of a 
projector is increasing in recent years. However, much more, the increase of lamp power and the 
miniaturization of reflecting mirror size accompanying these demands were difficult in order to cause the 
temperature rise of a discharge lamp. So, in order to fully meet the increasing demand of a raise in the 
brightness of a projection image, or a miniaturization of a projector, the temperature rise of the lamp 
equipment accompanying increase of an output or the miniaturization of a reflecting mirror and effective 
control of a temperature rise [ in / it divides and / the weld of the wiring member ] were called for. 
[0006] 

[Problem(s) to be Solved by the Invention] Even if it increases lamp power or this invention miniaturizes a 
reflecting mirror in view of the above-mentioned point, it can prevent the open circuit by oxidation of the 
weld of a wiring member etc., and aims at offer of the high-pressure-steam discharge lamp which can aim at 
reinforcement of a lamp, and decline in a percent defective, and lamp equipment. It combines, and this 
invention reduces the explosive sound of an arc tube, and aims at offer of the lamp equipment which can 
prevent certainly scattering of the piece of glass, and emission of mercury vapour. 
[0007] 

[Means for Solving the Problem] Invention according to claim 1 which solves the above-mentioned trouble 
The discharge lamp equipped with the closure section of the pair (that is, it connects with the arc tube) 
which extends from the arc tube and arc tube with which the electrode of a pair countered and has been 
arranged in tubing with which photogene is enclosed, It is lamp equipment equipped with a fault 
temperature up control means to control the temperature rise of the welding part of the reflecting mirror 
which reflects the light which the discharge lamp emitted, the transparence member which covers opening 
of a reflecting mirror and holds a discharge lamp in the space between reflecting mirrors, and the wiring 
member electrically connected to the electrode of a discharge lamp. 

[0008] That is, in this invention, the means for controlling the temperature rise of the wiring members by 
generation of heat accompanying luminescence of a lamp or those welding parts is established in the lamp 
equipment with which the discharge lamp was held in the space section constituted by the wrap transparence 
member in a reflecting mirror and it. The heat deterioration of the welding part of a wiring member can be 
controlled by this, the open circuit in the part is prevented, and it becomes possible to aim at reinforcement 
of a lamp, and decline in a percent defective. Moreover, it becomes possible to correspond to increase of the 
lamp power currently demanded, and the miniaturization of a reflecting mirror easily. 

[0009] Invention according to claim 2 is lamp equipment according to claim 1 , and a discharge lamp has foil 
closure structure. This invention is useful to the discharge lamp of the so-called foil closure structure used 
widely. In the discharge lamp of foil closure structure, the metallic foil which can secure the big touch area 
as a wiring member in the closure section is used so that it may not be concerned with the difference in the 
damage of a thermal shock, or both coefficient of thermal expansion between the glass which constitutes the 
closure section, but adhesion may be maintained and whenever [ sealing / of the space section on which the 
electrode etc. was arranged ] may be maintained. The end of a metallic foil is connected in the edge of the 
closure section by the conductive member and welding which were connected to the external power. By 
establishing a fault temperature up control means, an extremes-of-temperature rise can be controlled in the 
welding part of the metallic foil in the closure section which becomes this elevated temperature, and a 
wiring member. Moreover, also in the welding part of the wiring member located in the near, a temperature 
rise can be controlled by the closure outside. 

[0010] Of course, also in the lamp equipment using discharge lamps which do not have foil closure 
structure, such as a discharge lamp which closed the rod-like wiring member in the closure section, for 
example, and a discharge lamp with which the electrode penetrated the closure section, an open circuit can 
be prevented in the welding part of these and other wiring members. 

[001 1] Invention according to claim 3 is lamp equipment according to claim 1 , and the interior of the 
reflecting mirror which holds a discharge lamp, and a transparence member is sealed airtightly. Thereby, 
when an arc tube is damaged, an explosive sound can be reduced sharply and scattering of the piece of glass 
and the dispelling emission of mercury vapour can be prevented certainly. 

[0012] Invention according to claim 4 is lamp equipment according to claim 1, it has the die length from 
which the closure section of a pair differs mutually, and a fault temperature up control means comes to 
arrange the closure section of the longer one the closure section of the shorter one to a transparence member 
side at the pars-basilaris-ossis-occipitalis side of a reflecting mirror. More specifically, it is desirable to be 
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set up so that the edge of the closure section arranged like at a transparence member side according to claim 
5 may be located near the transparence member. 

[0013] In lamp equipment, since the closure section by the side of a transparence member becomes an 
elevated temperature more compared with the closure section by the side of the pars basilaris ossis 
occipitalis of a reflecting mirror, degradation by heat tends to produce the welding part of the wiring 
member in the closure section by the side of a transparence member rather than the welding part of the 
wiring member in the closure section of another side. Moreover, in the discharge lamp of foil closure 
structure, since airtightness is [ the welding part with the conductive member of the side connected with the 
metallic foil at the external power ] lower than the welding part of the metallic foil and discharge electrode 
with which temperature becomes high more, it is easy to produce degradation by heat. Then, since the 
distance from the point of the closure section by the side of a transparence member to a light-emitting part 
becomes longer than that of another side by setting up the die length of the closure section as mentioned 
above, the temperature of the point of the closure section by the side of a transparence member can be 
suppressed low, and the open circuit by oxidation of the weld zone of a wiring member located in the 
closure section tip by the side of a transparence member or its near etc. can be prevented. 
[0014] Moreover, invention according to claim 6 is lamp equipment according to claim 1, and is a 
conductive-heat means by which a fault temperature up control means conducts the heat of the closure 
section arranged at the transparence member side on the outside of lamp equipment. As a conductive-heat 
means, an end can be twisted around the closure section, for example, and a copper plate, a heat pipe, etc. 
which extended the other end even to the exterior of lamp equipment can be used. Since the heat of the 
closure section radiates heat to the exterior of lamp equipment through such a conductive-heat means, too, 
the temperature of the point of the closure section can be suppressed low and the open circuit by oxidation 
of the weld zone of a wiring member etc. can be prevented. 

[0015] Moreover, it comes to unite with a transparence member the closure section by which invention 
according to claim 7 is lamp equipment according to claim 1, and the fault temperature up control means has 
been arranged at the transparence member side. Thereby, since the heat of the point of the closure section 
radiates heat from the external surface of a transparence sealing member etc., too, it can suppress the 
temperature of the point of the closure section low, and can prevent the open circuit by oxidation of the weld 
zone of a wiring member etc. 

[0016] Moreover, the point of the closure section which is lamp equipment according to claim 1 and by 
which the fault temperature up control means has been arranged at the transparence member side comes to 
project invention according to claim 8 on the outside of a transparence member. Thereby, since the point of 
the closure section is cooled by the open air, too, the temperature of the point of the closure section can be 
suppressed low and the open circuit by oxidation of the weld zone of a wiring member etc. can be 
prevented. 

[0017] Moreover, invention according to claim 9 is claim 6 thru/or lamp equipment according to claim 8, 
and is further equipped with heat dissipation or the cooling means which carries out endoergic for the heat 
conducted to the way side outside lamp equipment. As a cooling means, a cooling fan, a radiation fin, a 
Peltier device cooling module, etc. can be used, for example. Since heat can be efficiently radiated in the 
heat which this conducted to the heat conducted with the conductive-heat means, the front face of a 
transparence sealing member, or the periphery, or the projected heat of the point of the closure section, the 
temperature of the point of the closure section can be suppressed low easily. 

[0018] Moreover, invention according to claim 10 is equipped with the arc tube with which the electrode of 
a pair countered and has been arranged in tubing with which photogene is enclosed, and the closure section 
of the pair which extends from an arc tube, and the closure section of a pair is a high-pressure-steam 
discharge lamp which has mutually different die length, using such a high-pressure-steam discharge lamp - 
for example, the lamp equipment which can prevent an open circuit according to claim 4 suppress the 
temperature of the point of the closure section low like, and according to oxidation of the weld zone of a 
wiring member etc. can be constituted. 
[0019] 

[Embodiment of the Invention] Hereafter, the example of lamp equipment using the high-pressure mercury 
vapour discharge lamp as a gestalt of desirable operation of this invention is explained to a detail using a 
drawing. 

[0020] Gestalt 1» of «operation The lamp equipment using the high-pressure mercury vapour discharge 
lamp with which the die length of the closure section was formed asymmetrically, and the above-mentioned 
discharge lamp is explained. As shown in drawing 1 , lamp equipment 10 has ellipsoid-like reflector 11a, 
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and has the reflecting mirror 1 1 whose diameter of opening is 80mm. The discharge lamp 21 whose lamp 
power (rated power) is 200W is arranged on the interior of a reflecting mirror 1 1 . Even when opening of a 
reflecting mirror 1 1 is sealed by the front windshield 12 and a discharge lamp 21 is damaged, a loud 
explosive sound, scattering of the piece of glass, emission of mercury vapour, etc. are prevented certainly. 
[0021] A discharge lamp 21 has the closure sections 23 and 24 of the pair connected with the both ends of 
an arc tube 22, respectively. Die length differs mutually and the closure section 23 by the side of a front 
windshield 12 of the closure sections 23 and 24 is longer than the closure section 24 of another side. 
Moreover, it is set up so that the tip of the closure section 23 may be located near the front windshield 12. 
While one pair of discharge electrodes 25 of the shape of the coiled form which consists of a tungsten, or a 
rod are formed, photogene (not shown), such as mercury 26 and rare gas, is enclosed with the interior of an 
arc tube 22. In addition, as a discharge lamp 21, not only the above high-pressure mercury vapour discharge 
lamps but that with which halogen gas, a halogenation metal, etc. were further enclosed as enclosure matter 
and mercury may not be included. 

[0022] The closure sections 23 and 24 have the metallic foils 27 and 28 which consist of refractory metals, 
such as molybdenum electrically connected to the electrode 25, respectively, and the glass tube extended 
from the arc tube 22, and the airtightness of the discharge space of an arc tube 22 is held by the foil closure 
of metallic foils 27 and 28 and a glass tube. The discharge electrode 25 of a pair is welded to the end section 
of the metallic foils 27 and 28 by which the closure was carried out to the interior of the closure sections 23 
and 24 and which consist of molybdenum, for example, respectively. The other end of metallic foils 27 and 

28 is welded to the metal rods 29 and 30 with which an edge consists of molybdenum exposed to the 
exterior of the closure sections 23 and 24 by weld zones 29a and 30a, as shown in drawing 2 . The metal rod 

29 is welded to lead wire 3 1 by weld zone 3 la. On the other hand, the metal rod 30 is welded to the 
mouthpiece 32 which covers the edge of the closure section 24. A discharge electrode 25 and the metal rods 
29 and 30 are connected through the metallic foils 27 and 28 by which the closure was carried out into the 
closure section 23 and 24 as mentioned above, because whenever [ sealing / of the arc tube 22 interior ] is 
raised and a high-pressure condition is maintained. That is, the metal rods 29 and 30 are not necessarily easy 
to raise adhesion with the closure sections 23 and 24 from the difference of coefficient of thermal expansion 
with glass etc. On the other hand, metallic foils 27 and 28 are very thin, and its touch area with the closure 
sections 23 and 24 is large, and since they can raise adhesion easily, they can keep the interior of an arc tube 
22 easy to high pressure. 

[0023] A discharge lamp 21 is arranged so that the gap between the discharge electrodes 25 of a pair (arc 
light-emitting part) may be located in the 1st focus in the ellipsoid of a reflecting mirror 1 1, it is the part of a 
mouthpiece 32 and seal immobilization is carried out through cement 33 at lamp fixed hole 1 lb formed in 
the pars basilaris ossis occipitalis of a reflecting mirror 1 1 . Moreover, the lead wire 3 1 of a discharge lamp 
21 is taken out by the exterior of a reflecting mirror 1 1 through lead-wire hole 11c formed in the wall 
surface of a reflecting mirror 11. The above-mentioned lead-wire hole 1 lc is also sealed with cement 34. 
[0024] Since the distance of weld zone 29a of a metallic foil 27 and the metal rod 29 and the light-emitting 
part of a discharge lamp 21 becomes long by forming the closure section 23 by the side of a front windshield 
12 as mentioned above for a long time than the closure section 24 by the side of a mouthpiece 32, the 
temperature rise of the above-mentioned weld zone 29a can be suppressed. When temperature was actually 
measured and the discharge lamp 21 each whose die length of the closure sections 23 and 24 is 25mm is 
made to turn on with the lamp power of 200W, If the maximum temperature (tube wall inside side of the arc 
tube upper part) of an arc tube 22 amounts to about 1 ,000 degrees C In the case of the discharge lamp 21 
which the temperature of weld zone 29a set the die length of the closure section 23 to 35mm to having gone 
up to 507 degrees C, and set the die length of the closure section 24 to 25mm, the temperature of weld zone 
29a was a maximum of 388 degrees C. Although this temperature is higher than the temperature (350 
degrees C) indicated by IEC60357 which is the convention about a halogen lamp, in order to prevent the 
metallic foil 27 metallurgy group rods 29, these oxidation corrosion of weld zone 29a, etc., it is temperature 
low enough. So, even if the adhesion of the metal rod 29 and the closure section 23 falls and above- 
mentioned weld zone 29a etc. touches the air in lamp equipment 10, the open circuit by oxidation corrosion 
etc. can be prevented. Similarly, the temperature rise in welding part 31a of the metal rod 29 and lead wire 
31 can also be controlled, and the open circuit in welding part 31a can also be prevented. Therefore, when it 
replaced not only with lamp equipment but with the metallic foil 27 and the metal rod 29 using the discharge 
lamp of the foil closure structure show in drawing 1 and the single rod-like wiring member be used, or when 
it make the closure section 23 penetrate an electrode 25 directly, respectively, without use a metallic foil 27 
and the edge be expose outside, the open circuit in the welding part of these and lead wire 31 can be prevent. 
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[0025] Here, since the light reflected with the reflecting mirror 11 condenses to the 2nd focus when forming 
a light-emitting part near the 1 st focus as mentioned above, using an ellipsoid mirror as a reflecting mirror 
1 1, it is thought that the heating operation by the reflected light becomes large, so that the point of the 
closure section 23 approaches the 2nd focus. However, since the temperature fall operation by the point of 
the closure section 23 keeping away from a light-emitting part is usually larger, the temperature of the point 
of the closure section 23 can be suppressed low as mentioned above. In addition, covering the overall length 
of the closure section 23, a reflecting layer is formed in the periphery of the closure section 23 in the point 
of the closure section 23 , near weld zone 29a, etc., the heating operation by the above-mentioned reflected 
light is reduced, and you may enable it to suppress the temperature of the point of the closure section 23 low 
more. Moreover, when the temperature of the point of the closure section 23 can be low suppressed only by 
reducing the heating operation by the reflected light when the lamp power of a discharge lamp 21 is small, it 
is not necessary to necessarily make the closure section 23 longer than the closure section 24. 
[0026] Gestalt 2» of «operation The example of lamp equipment equipped with a means to radiate heat to 
the exterior of a reflecting mirror in the heat near the closure section of a discharge lamp is explained. In 
addition, in the gestalt of the following operations, the number same about the component which has the 
same function as the lamp equipment of the gestalt 1 grade of operation is attached, and explanation is 
omitted. As shown in this lamp equipment 10 at drawing 3 - drawing 5 , the heat radiator 41 which radiates 
heat to the exterior of a reflecting mirror 1 1 in the heat of closure section 23 near [ a discharge lamp 21 ] is 
formed. This heat radiator 41 consists, high ingredient, for example, copper plate, of thermal conductivity, 
and consists of heat sink 41a mostly twisted around the closure section 23 covering the overall length, 
conductive-heat section 41b which leads the heat of heat sink 41a to the exterior of a reflecting mirror 11, 
and radiator 41c which radiates heat in the drawn heat. 

[0027] Although effectiveness predetermined also in heat sink 41a constituted by only twisting a copper 
plate etc. around the periphery of the closure section 23 is acquired, in order to acquire bigger effectiveness, 
heat sink 41a and the closure section 23 are stuck. For example, it is made to heat and stick, after making the 
glass powder of a low-melt point point intervene and twisting a copper plate rather than the closure section 
23. Moreover, although heat sink 41a has so high that a faying surface product (adhesion die length) with 
the closure section 23 is large the endoergic effectiveness, what was partially twisted in the range which can 
control the temperature rise not only the thing of the closure section 23 mostly twisted covering an overall 
length but near weld zone 29a is sufficient as it. 

[0028] Conductive-heat section 41b is prepared so that the part which becomes the projected area of the 
direction of an optical axis, i.e., the shadow of incident light, may become small, and a copper plate surface 
may become perpendicular to a front windshield 12. Moreover, the part from which conductive-heat section 
41b in a reflecting mirror 1 1 is drawn outside is sealed with cement 42, as shown in drawing 3 . Although 
the width of face of conductive-heat section 41b shows the example set up in drawing 3 more narrowly than 
the width of face of heat sink 41 a, it may carry out making it the same width of face as heat sink 41a etc. 
The cooling systems 43, such as a radiation fin, are formed in radiator 41c. In addition, as a cooling system 
43, it can replace with a radiation fin and a cooling fan, the cooling module using a Peltier device, a water- 
cooled cooling system, etc. can also be used. A thermally conductive high case may be used as a cooling 
system 43. Moreover, these may be combined as a cooling system 43. Moreover, the gas of the space section 
surrounded by the reflecting mirror 1 1 and the front windshield 12 is circulated between the radiators 
arranged outside, and you may make it cool the inside of lamp equipment. 

[0029] By the above-mentioned configuration, the heat which got across to the closure section 23 by heat 
conduction etc. is conducted from the light-emitting part of a discharge lamp 21 to radiator 41c of the 
outside of a reflecting mirror 1 1 through heat sink 41a to conductive-heat section 41b, and heat is radiated. 
So, the temperature of the closure section 23 can be kept low and the open circuit by the oxidation corrosion 
of weld zone 29a of the metal rod 29 and a metallic foil 27 etc. can be prevented. Moreover, when heat sink 
41a is prepared near the point of the closure section 23 at least, the prevention effectiveness of the open 
circuit by the oxidation corrosion of weld zone 31a of the metal rod 29 and lead wire 31 etc. can be 
heightened further. 

[0030] In addition, if the ingredient of a heat radiator 41 is not only a copper plate but an ingredient with 
comparatively large thermal conductivity as mentioned above, it can acquire the same cooling effect. 
Moreover, you may make it use the capillary which makes conductive-heat section 41b etc. circulate 
through a heat pipe or a refrigerant compulsorily. In this case, it can perform easily stopping the incident 
light interrupted by these few by mating the above-mentioned heat pipe and a capillary with lead wire 3 1 , 
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making it pull out to the exterior of a reflecting mirror 1 1 , and making a heat pipe, a capillary, and lead wire 
31 -into coaxial structure especially. Moreover, conductive-heat section 41b is prepared in two or more 
places, as shown not only in what is prepared only in one place but in drawing 6 , and you may make it heat 
release become large more. Moreover, when you may make it the direction of the closure section 23 become 
long like the gestalt 1 of not only this but operation and the heat dissipation effectiveness by the heat 
radiator 41 is acquired enough, you may make it the direction of the closure section 23 become short in the 
example of drawing 3 , although the example to which the die length of the closure section 23 and closure 
section 24 ** was set equally is shown. 

[0031] Gestalt 3» of «operation A discharge lamp is formed in one with a front windshield, and the 
example of the lamp equipment constituted so that the tip of the closure section might touch on the open air 
is explained. As shown in drawing 7 , the edge of the closure section 23 was formed in one with the front 
windshield 12, and the discharge lamp 21 has exposed weld zone 31a of the point of the metal rod 29, and 
lead wire 31 to the external surface side of a front windshield 12. Moreover, near the front windshield 12, 
the cooling fan 51 which sprays the open air on the external surface of 12 is formed. Since the heat of the 
point of the closure section 23 radiates heat from the external surface of a front windshield 12 etc. by being 
constituted as mentioned above, the temperature near weld zone 29a of a metallic foil 27 and the metal rod 
29 is suppressed low, and the open circuit by oxidation corrosion, such as weld zone 29a, etc. is prevented. 
[0032] In addition, it replaces with the above-mentioned cooling fan 5 1 , and a radiation fin, the cooling 
module using a Peltier device, etc. may be prepared near the periphery section of a front windshield 12 so 
that incident light may not be interrupted, and you may carry out combining these etc. Furthermore, when 
the temperature near weld zone 29a is suppressed low enough by the free convection near the external 
surface of a front windshield 12 etc., it is not necessary to form a cooling fan 51 etc. Moreover, when the 
overall length (optical-axis lay length) of lamp equipment 10 may be long, you may make it make it project 
further but in the example of drawing 7 , as shown in drawing 8 as the tip of the closure section 23 is 
projected more slightly than the front face of a front windshield 12. Thus, if it is made for weld zone 29a to 
be mostly located in the method side of outside rather than the front face of a front windshield 12, it can 
perform easily suppressing the temperature near weld zone 29a low further. 

[0033] Moreover, in the example of drawing 7 , although the die length of the closure section 23 shows the 
example set up like the gestalt 1 of operation for a long time than the closure section 24, it is not restricted to 
this, that is, since the temperature near weld zone 29a is low suppressed by the heat dissipation from the 
front face of a front windshield 12 even when the distance of the light-emitting part of a discharge lamp 21 
and weld zone 29a is short, it is shown in drawing 9 - as — the die length as the closure section 24 with the 
same closure section 23 — or it can also set up so that it may become short. So, it can also make it easy to 
constitute the lamp equipment 10 using the discharge lamp 21 of comparatively big size compared with the 
magnitude of a reflecting mirror 1 1 . Moreover, you may make it form the heat radiator 41 in which the 
discharge lamp and the front windshield were shown with the gestalt 3 of operation as mentioned above in 
addition to the configuration formed in one. 

[0034] Gestalt 4» of «operation Like the gestalt 3 of operation, a discharge lamp is formed in one with a 
front windshield, and other examples of the lamp equipment constituted so that the tip of the closure section 
might touch on the open air are explained. As shown in drawing 10 , hole 12a is formed in a center section, 
and it is prepared in the front windshield 12 so that the edge of the closure section 23 may penetrate. The 
clearance between the closure section 23 and hole 12a is pasted up and sealed with the bulking agent 52 of 
an ingredient which is different in a front windshield 12 and the closure section 23. As for a bulking agent, it 
is desirable that they are translucency ingredients, such as more concrete for example, a front windshield 12, 
glass with the melting point lower than the closure section 23, etc. 

[0035] Thus, after forming a front windshield 12 and the closure section 23 separately, compared with the 
lamp equipment of the gestalt 3 of operation using the arc tube 21 united with the front windshield 12, a 
production process becomes easier by joining both. Also when constituted as mentioned above, since the 
heat of the point of the closure section 23 radiates heat from the external surface of a front windshield 12 
etc. like the gestalt 3 of operation, too, the temperature near weld zone 29a of a metallic foil 27 and the 
metal rod 29 is suppressed low, and the open circuit by oxidation corrosion, such as weld zone 29a, etc. is 
prevented. In addition, also in the gestalt of this operation, the same various deformation is as applicable as 
the gestalt 3 of operation explained. 

[0036] In addition, in the gestalt of each above-mentioned implementation, although the example using the 
ellipsoid mirror as a reflecting mirror was shown, concave mirrors, such as not only this but a parabolic 
mirror, may be used. In addition, although working pressure explained each with the gestalt of the above- 
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mentioned implementation about the example which used the discharge lamp of about 200 atmospheric 
pressures/this invention is applicable also to the lamp equipment using the discharge lamp which operates 
less than with low voltage, for example, 100 atmospheric pressures, more. Moreover, this invention can be 
adapted for the lamp equipment using all the discharge lamps with which the welding part of a wiring 
member where we are anxious about heat deterioration with an elevated temperature not only near the lamp 
equipment using the discharge lamp of foil closure structure explained with the gestalt of operation but the 
discharge lamp was allotted. Moreover, although especially the gas in lamp equipment is not indicated, air 
may be enclosed and inert gas, such as argon gas, may be enclosed. Moreover, in addition to each above- 
mentioned configuration, it replaces with each above-mentioned configuration, the gas in lamp equipment is 
circulated between external radiators, and you may make it cool the inside of lamp equipment. 
[0037] 

[Effect of the Invention] Since according to this invention the temperature of the point of the closure section 
can be suppressed low and the open circuit by oxidation of the weld zone of a wiring member etc. can be 
prevented, reinforcement of a lamp and decline in a percent defective can be aimed at. It can also make it 
easy to increase lamp power furthermore or to miniaturize a reflecting mirror. Moreover, according to this 
invention, since the extremes-of-temperature rise inside equipment can be controlled even if it seals lamp 
equipment, the explosive sound of an arc tube can be controlled and scattering of the piece of glass and 
emission of mercury vapour can be prevented further certainly. 

[Translation done.] 
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[Drawing 6] 
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[Drawing 7] 




[Drawing 8] 
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[Filing Date] March 25, Heisei 14 (2002. 3.25) 

[Procedure amendment 1 ] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The discharge lamp equipped with the closure section of the pair which extends from the arc tube 
with which the electrode of a pair countered and has been arranged in tubing with which photogene is 
enclosed, and said arc tube, 

The reflecting mirror which reflects the light which said discharge lamp emitted, 

The transparence member which covers opening of said reflecting mirror and holds said discharge lamp in 
the space between said reflecting mirrors, 

It is lamp equipment possessing a fault temperature up control means to control the temperature rise of the 
welding part of the wiring member electrically connected to the electrode of said discharge lamp, 
Said fault overtemperature protection means is lamp equipment which is a conductive-heat means to 
conduct the heat of said closure section arranged at said transparence member side on the outside of lamp 
equipment. 

[Claim 2] The discharge lamp equipped with the closure section of the pair which extends from the arc tube 
with which the electrode of a pair countered and has been arranged in tubing with which photogene is 
enclosed, and said arc tube, 

The reflecting mirror which reflects the light which said discharge lamp emitted, 

The transparence member which covers opening of said reflecting mirror and holds said discharge lamp in 
the space between said reflecting mirrors, 
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It is lamp equipment possessing a fault temperature up control means to control the temperature rise of the 
welding part of the wiring member electrically connected to the electrode of said discharge lamp, 
Said fault temperature up control means is lamp equipment with which it comes to unite with said 
transparence member said closure section arranged at said transparence member side. 

[Claim 3] Lamp equipment according to claim 1 to 2 which possesses further a cooling means to remove the 

heat conducted on the outside of lamp equipment. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0007 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0007] 

[Means for Solving the Problem] This invention for solving the above-mentioned trouble is lamp equipment 
characterized by providing the following. The discharge lamp equipped with the closure section of the pair 
(that is, it connects with the arc tube) which extends from the arc tube and arc tube with which the electrode 
of a pair countered and has been arranged in tubing with which photogene is enclosed The reflecting mirror 
which reflects the light which the discharge lamp emitted The transparence member which covers opening 
of a reflecting mirror and holds a discharge lamp in the space between reflecting mirrors A fault temperature 
up control means to control the temperature rise of the welding part of the wiring member electrically 
connected to the electrode of a discharge lamp 
[Procedure amendment 3] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0009 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0009] As for this invention, it is desirable that a discharge lamp has foil closure structure. This invention is 
useful to the discharge lamp of the so-called foil closure structure used widely. In the discharge lamp of foil 
closure structure, the metallic foil which can secure the big touch area as a wiring member in the closure 
section is used so that it may not be concerned with the difference in the damage of a thermal shock, or both 
coefficient of thermal expansion between the glass which constitutes the closure section, but adhesion may 
be maintained and whenever [ sealing / of the space section on which the electrode etc. was arranged ] may 
be maintained. The end of a metallic foil is connected in the edge of the closure section by the conductive 
member and welding which were connected to the external power. By establishing a fault temperature up 
control means, an extremes-of-temperature rise can be controlled in the welding part of the metallic foil in 
the closure section which becomes this elevated temperature, and a wiring member. Moreover, also in the 
welding part of the wiring member located in the near, a temperature rise can be controlled by the closure 
outside. 

[Procedure amendment 4] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 001 1 
[Method of Amendment] Modification 
[Proposed Amendment] 

[001 1] As for this invention, it is desirable that the interior of the reflecting mirror which holds a discharge 

lamp, and a transparence member is sealed airtightly. Thereby, when an arc tube is damaged, an explosive 

sound can be reduced sharply and scattering of the piece of glass and the dispelling emission of mercury 

vapour can be prevented certainly. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0012 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0012] This invention has the die length from which the closure section of a pair differs mutually, and it is 
[ a fault temperature up control means ] desirable to come to arrange the closure section of the longer one 
the closure section of the shorter one to a transparence member side at the pars-basilaris-ossis-occipitalis 
side of a reflecting mirror. It is desirable to be set up so that the edge of the closure section arranged at a 
transparence member side may more specifically be located near the transparence member. 
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[Procedure amendment 6] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0014 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0014] As for this invention, it is desirable that it is a conductive-heat means by which a fault temperature 
up control means conducts the heat of the closure section arranged at the transparence member side on the 
outside of lamp equipment. As a conductive-heat means, an end can be twisted around the closure section, 
for example, and a copper plate, a heat pipe, etc. which extended the other end even to the exterior of lamp 
equipment can be used. Since the heat of the closure section radiates heat to the exterior of lamp equipment 
through such a conductive-heat means, too, the temperature of the point of the closure section can be 
suppressed low and the open circuit by oxidation of the weld zone of a wiring member etc. can be 
prevented. 

[Procedure amendment 7] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 001 5 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0015] As for this invention, it is desirable to come to unite with a transparence member the closure section 

by which the fault temperature up control means has been arranged at the transparence member side. 

Thereby, since the heat of the point of the closure section radiates heat from the external surface of a 

transparence sealing member etc., too, it can suppress the temperature of the point of the closure section 

low, and can prevent the open circuit by oxidation of the weld zone of a wiring member etc. 

[Procedure amendment 8] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0016 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0016] As for this invention, it is desirable that the point of the closure section by which the fault 

temperature up control means has been arranged at the transparence member side comes to project on the 

outside of a transparence member. Thereby, since the point of the closure section is cooled by the open air, 

too, the temperature of the point of the closure section can be suppressed low and the open circuit by 

oxidation of the weld zone of a wiring member etc. can be prevented. 

[Procedure amendment 9] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0017 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0017] As for this invention, it is desirable to have further heat dissipation or the cooling means which 

carries out endoergic for the heat conducted to the way side outside lamp equipment. As a cooling means, a 

cooling fan, a radiation fin, a Peltier device cooling module, etc. can be used, for example. Since heat can be 

efficiently radiated in the heat which this conducted to the heat conducted with the conductive-heat means, 

the front face of a transparence sealing member, or the periphery, or the projected heat of the point of the 

closure section, the temperature of the point of the closure section can be suppressed low easily. 

[Procedure amendment 10] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 001 8 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0018] This invention is equipped with the arc tube with which the electrode of a pair countered and has 
been arranged in tubing with which photogene is enclosed, and the closure section of the pair which extends 
from an arc tube, and the closure section of a pair is a high-pressure-steam discharge lamp which has 
mutually different die length. By using such a high-pressure-steam discharge lamp, the lamp equipment 
which suppresses the temperature of the point of the closure section low and can prevent the open circuit by 
oxidation of the weld zone of a wiring member etc. can be constituted. 
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